Abstract: Electron drag effect in silver film increases dramatically and changes its sign at the resonant condition of the excitation of surface plasmon polariton. Conversely, external voltage applied to the film can modulate its reflectance.
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978-1-55752-890-2/10/$26.00 ©2010 IEEE impedance), which temporal profile approximately corresponded to that of the laser pulse, Fig 1b. The electric signal -photon drag effect -has been observed in a broad range of excitation angles. Remarkably, the sign of the drag effect at the resonance angle corresponding to excitation of SPP was different from that at off-resonance angles, at which SPPs were not excited. Thus, electrons dragged by SPPs propagated along the projection of the incident light k vector onto the film surface, while at off-resonance incidence angles, electrons were dragged in the direction opposite to the light k vector. (The latter effect was also observed in silver films deposited on glass slides.)
The angular profile of the photoinduced electric signal mirrored that of the SPP reflectance profile, Fig. 1c . The magnitude of the electric signal at resonant excitation exceeded that of the off-resonant signal fivefold to tenfold. Both resonant and off-resonant electric signals were nearly linearly proportional to the laser light intensity at small excitation energies and showed some saturation at stronger pumping values, Fig. 1d .
The off-resonant signal had strong dependence on the excitation angle, changing sign (and, correspondingly, crossing zero) at the angle of normal incidence, Fig. 1e . The spectrum of the off-resonant signal featured a maximum at λ=450 nm, Fig. 1f .
In another set of experiments, silver film on the prism was illuminated with a cw He-Ne laser (λ=632.8 nm) while rectangular voltage pulses were applied to the film by a pulse generator (~1V, t pulse =1ms), Fig. 2a . The driving voltage caused the change of the reflectance ΔR, which temporal profile followed the shape of the voltage pulse, Fig.  2b . The dependence of ΔR on the excitation angle θ closely followed the reflectance profile of the SPP R(θ), although with an opposite sign, Fig. 2 c,d . The modeling of the SPP reflectance angular profile has shown that the experimentally measured dependence ΔR(θ) cannot be explained by the change of the real ε' or imaginary ε" parts of the dielectric constant of silver or the change of the film thickness caused by thermal expansion.
To summarize, we have shown that (i) light illumination can generate electric current in thin silver films (photon drag effect) and (ii) optical reflectance of the films can be controlled electrically. The observed drag effect has two contributions of opposite signs -the off-resonance component, when no SPP is excited, and a much stronger resonance component corresponding to the excitation of SPP. The nature of these two contributions as well as the nature of the control of reflectance by external voltage is being investigated. 
